Abstract: Rapid urban expansion may cause a decline in land-use efficiency and result in a series of social and ecological problems. Economic transition has significantly influenced urban land development, and provides a good perspective for analyzing changes in land-use efficiency. This paper primarily discusses the theoretical influence of economic transition on urban land-use efficiency. Using 126 cities in the Yangtze River Economic Zone as examples, we explore the spatial-temporal characteristics of changes in land-use efficiency, and estimate the relationship between land-use efficiency and economic transition with econometric models. The results show that the land-use efficiency of the Yangtze River Economic Zone has generally been improved over time, and presented significant clustering effects around urban agglomerations. Panel data analysis suggests that foreign direct investment in the globalization process and tax burdens, which were further aggravated by the reform of the responsibility and revenue assignment between local and central government, have had a significant negative effect on land-use efficiency. On the contrary, marketization, urbanization, and fiscal expenditure decentralization have exerted significant positive effects. We also found that agglomeration effects and location advantages did play a positive role in improving land-use efficiency, which accounted for the spatial inequality. This paper concludes with policy proposals to improve the intensification and economization level of urban land use.
Introduction
Land-use/cover change (LUCC) is one of the important research fields of global change [1] . The transformation of agricultural or natural land into urban construction land has become a significant feature of land-use change in many urbanized areas [2] , especially in developing countries [3] . As the urban population grows, more construction land is needed to satisfy the construction demands for residential and public facilities. However, rapid land expansion has caused a large amount of cultivated land to be converted into non-agricultural use [4] . Urban expansion has also been identified to exert many negative impacts on our social life and ecology, such as urban heat island effects, biodiversity declines, and air pollution [5] [6] [7] . The inefficient land-use pattern may not only cause a decoupling of construction land from the urban economy and population, but also result in a decline in land-use efficiency inside cities [8] . Thus, it is crucial to control urban expansion effectively and promote intensive land use.
economies, an improvement of market mechanisms, and reconstruction of the administrative power system. Scholars refer to these processes as the globalization, marketization, and decentralization processes, and conceptualize them as the process of economic transition [23] . As Stiglitz noted, urbanization in China and high-tech advancement in the United States would become the two main factors affecting human society [24] . Urbanization may also have been viewed as a component part of the process of economic transition. As critical forces of economic transition, the globalization, marketization, decentralization, and urbanization processes have significantly influenced land development and land-use efficiency [25] [26] [27] .
Economic Transition and Land-Use Efficiency
Land-use change has always been consistent with regional economic integration [28] . The globalization process involves political and economic interdependence among different countries, information sharing, the global flow of finance and capital, etc. Generally speaking, globalization has promoted an internationalization of the flow of production factors. The intervention and recombination of external resources have profoundly affected regional economic activities and land-use patterns, which further led to differences in LUE. The globalization process can be harnessed to enhance the LUE through flows of production factors such as labor, technics, and capitals. Trade liberalization also strengthens the regional economic specialization as well as market competition, which encourages land users to pay more attention to land-use efficiency. Neoclassical economics suggests that capital could substitute for land, and the theory of land rent seeking also indicates an alternative relationship between land and other factors, such as technic and knowledge [29] . Market competition in international trade will urge enterprises to seek ways to gain competitive advantages, such as intensified land use. However, globalization may become a critical thrust for the rapid expansion of construction land. A case in point is the rapid emergence of economic development zones. The excessive land expansion may not only result in "development zone fever", but also cause land waste and decline in LUE.
Globalization promotes openness and liberalization, which also helps promote the level of marketization. The market mechanism highlights the importance of land as an asset, and facilitates land marketization [30] . With the emergence of the economic value of land, policies of payment for land use and strategies of intensive land use have developed gradually [31] . Trade liberalization has also strengthened the specialization of the regional economy as well as market competition, which promotes land users to intensify land use. Given the cost of land use, enterprises tend to adopt intensive land-use strategies to reduce production costs. The inductive effect of cost advantage and the enhancement of labor productivity promote the level of an intensive land use. Correspondingly, efficiency and benefits from land use will increase. What's more, the rise of high-tech and high value-added industries is beneficial for the improvement of LUE in that they have greater potential to produce more benefits with less construction land. Therefore, the advance of marketization helps enhance the LUE.
Decentralization includes the decentralization of power and interests. The assignment of administrative power may exert a significant effect on the power of decentralization. As city managers, local governments have an independent decision-making power in the allocation of land [32] . Land-use efficiency may be influenced by government intervention [33] . To attract capital and ease tax burdens, local governments may be land-centered, or even adopt below-cost land supply policies to attract enterprises [34] . The excessive reliance on land finance increases the risk of a decline in LUE. Fiscal decentralization sets the distribution pattern of revenue among governments. The imbalance between revenue assignment and expenditure responsibility may increase tax burdens on local governments, and lead them to adopt negative urban management strategies. For example, due to insufficient funds, local governments lack the ability to redevelop inefficient construction land, and it is difficult to improve land-use efficiency.
Urbanization has stimulated rapid economic growth and significantly influenced land use. However, the phenomenon where the urbanization of land is faster than demographic urbanization is very common [35] . The investment in construction land did not produce the expected economic benefits, which restrained the improvement of LUE. Fortunately, with the prevalence of the "New Urbanism" movement and smart growth of cities, the developing pattern of urbanization has gradually shifted from land-centered to people-centered, and the improvement in land-use efficiency has also been advocated widely [36, 37] . In addition, the development of industry in the process of urbanization also influenced LUE significantly. Under the market mechanism, land use is subject to free competition and market pricing, and land-use efficiency is generally high. The inefficient industries may be gradually marginalized. Correspondingly, the industrial structure as well as land-use structure can be optimized, and land-use efficiency may also be improved.
Besides the above driving forces, agglomeration and location also have a significant influence on LUE. Agglomeration and location are important characteristics of spatiality [38] . The marketization process and global competition have strengthened the location advantages and accelerated the agglomeration of industries toward coastal cities [39] . The geographical concentration of talents and industries may effectively promote economic growth and facilitate intensive land use. Spatial agglomeration boosts the diversity and specialization in the production process, and further induces economies of scale [40] . The agglomeration of economic activities will lead to the centralization of land use. Instead of expanding outwards rapidly, the type and structure of land use inside clusters tend to be more diverse and functional. Additionally, the sharing of infrastructure, such as roads and factory buildings, also contributes to land saving.
Construction of the Conceptual Framework
Based on the analysis above, the conceptual framework for analyzing the driving forces of land-use efficiency was constructed (Figure 1 ). Integrating the analysis of LUE with economic transition may provide a new perspective for us to understand the underlying implication of LUE change. To further develop the analytical framework, we introduce another two factors that indicated the spatiality-agglomeration and location-to further explain the inequality of LUE in the YREZ. Urbanism" movement and smart growth of cities, the developing pattern of urbanization has gradually shifted from land-centered to people-centered, and the improvement in land-use efficiency has also been advocated widely [36, 37] . In addition, the development of industry in the process of urbanization also influenced LUE significantly. Under the market mechanism, land use is subject to free competition and market pricing, and land-use efficiency is generally high. The inefficient industries may be gradually marginalized. Correspondingly, the industrial structure as well as land-use structure can be optimized, and land-use efficiency may also be improved. Besides the above driving forces, agglomeration and location also have a significant influence on LUE. Agglomeration and location are important characteristics of spatiality [38] . The marketization process and global competition have strengthened the location advantages and accelerated the agglomeration of industries toward coastal cities [39] . The geographical concentration of talents and industries may effectively promote economic growth and facilitate intensive land use. Spatial agglomeration boosts the diversity and specialization in the production process, and further induces economies of scale [40] . The agglomeration of economic activities will lead to the centralization of land use. Instead of expanding outwards rapidly, the type and structure of land use inside clusters tend to be more diverse and functional. Additionally, the sharing of infrastructure, such as roads and factory buildings, also contributes to land saving.
Based on the analysis above, the conceptual framework for analyzing the driving forces of land-use efficiency was constructed (Figure 1 ). Integrating the analysis of LUE with economic transition may provide a new perspective for us to understand the underlying implication of LUE change. To further develop the analytical framework, we introduce another two factors that indicated the spatiality-agglomeration and location-to further explain the inequality of LUE in the YREZ. As an external social and economic process, economic transition puts pressures on the land-use system, and significantly influences land-use patterns. Specifically, the inflow of foreign capital in the globalization process will affect the land-use structure, and the development of foreign capital may induce more demand for land, which further influences the LUE change. Besides, the market mechanism highlights the economic value of land, and strengthens the corresponding benefits, efficiency, and liberalization. Under the effect of price mechanism, land as a production factor is subject to cost constraints. The paid use of land and free pricing under the market mechanism can promote an intensive use of land, which helps improve LUE. In the context of decentralization, government intervention exerts a profound influence on LUE. The imbalance between revenue assignment and expenditure responsibility may not be conducive to the improvement of LUE. In the processes of decentralization and urbanization, land-use planning or land-use policies may facilitate urban development. For example, to ease tax burden, the local governments usually tend to be land-centered, and invest more land to accumulate revenue. Conversely, in order to further improve the quality of urban development and promote sustainable urbanization, local officials may prefer to adopt targeted planning and policies to enhance the local LUE, and focus more on compact development instead of rapid urban sprawl. As feedback, the LUE may reflect the intensification and economization level of land use in the transitional process, and thus provide better services for policy and management initiatives.
Spatiality also influences the LUE. The cumulative causation model suggests that production factors, such as labor and capital, tend to flow into specific areas where more incentive policies, more chances, and better returns are available [41] . To some extent, the agglomeration of talents and industries can produce positive externalities and optimize land-use patterns. The complementarity of industrial functions and spatial proximity of economic activities may form an efficient supply chain, which facilitates land saving and helps improve LUE.
Research Setting and Methods

Study Area and Data
Straddling the three major regions of eastern, central, and western China, the YREZ is comprised of two municipalities and nine provinces (Figure 2 ), and primarily contains three urban agglomerations (the Yangtze River Delta Urban Agglomerations, the Triangle of Central China, and the Chengdu-Chongqing City Group). This paper focuses on 126 prefectural and above-level cities in the YREZ. In 2015, the population of the YREZ accounted for 42.9% of the national population. As a significant economic development zone, the YREZ produced 42.2% of the national gross domestic product (GDP) in 2015. The area of construction land was 122,500 square kilometers, accounting for 5.97% of the total land area in the YREZ. The conflicts between the demand and supply of construction land may be further aggravated due to the need for the sustained growth of the economy and population. Known as the "golden belt" of Chinese economy, the YREZ is an important foundation for the regional coordinated development. Also, the YREZ serves as a critical ecological security shelter zone in China [42] . An uncontrolled expansion of construction land will inevitably cause irreversible damage to the farmland as well as ecosystem. Thus, in the context of rapid urbanization and land expansion, it is essential to promote land-use efficiency and coordinate the relationship between economic growth and urban expansion.
In this study, the socioeconomic data of prefecture-level cities were derived from the statistical yearbooks for the corresponding provinces and the China City 
Methods
Kernel Density Estimation (KDE)
Kernel density estimation (KDE), which can both smooth data and preserve the overall structure, is one of the nonparametric estimation methods in statistical analysis. Compared with econometric approaches, nonparametric methods are much more flexible and adaptive in modeling [44] . By estimating the probability density of variables, KDE can capture the distribution and dynamic evolution of economic variables. The principles of KDE can be found in the relative literature [45, 46] . Using the value of LUE, we adopt KDE in this study to estimate changes in the distributions of LUE.
Exploratory Spatial Data Analysis
The exploratory spatial data analysis (ESDA) is applied to identify the spatial pattern and heterogeneity of LUE in this paper. ESDA mainly includes global statistics (such as the global Moran's I, Getis-Ord index, etc.), as well as local statistics (such as the local Moran's I, Getis-Ord G i * index, etc.). Here, we adopt the global Moran's I and Getis-Ord G i * to analyze the spatial effects of LUE.
where I denotes global Moran's I statistics of LUE; N represents the number of study zones; and X i and X j are the LUEs in zones i and j, respectively. X is the mean value of LUE. W ij is the spatial weight matrix, denoting the spatial positional relationship between areas i and j. Furthermore, we use the Z-score to test Moran's I statistics.
Getis-Ord G i * examines the spatial distribution and heterogeneity of LUE in local areas.
where Z G * i represents the normalized value of G * i . Z G * i is positive and significant, indicating the spatial clustering of high value, i.e., hot spots; conversely, Z G * i is negative and significant, indicating the spatial clustering of low value, i.e., cold spots. Other variables are similar to Equation (1).
Panel Data Regression Analysis
Here, we adopted panel data regression analysis to explore the driving mechanism of LUE under the framework of economic transition. In comparison with the only cross-sectional or time-series regression analysis, panel data analysis can, on the one hand, control individual heterogeneity and solve multicollinearity; on the other hand, it can also improve estimation accuracy with a larger sample size. The empirical model can be defined as:
where i is the prefecture-level city, j is the number of independent variables, and t is the year. X it , β i , µ i , θ t , and ε it refer to a set of explanatory variables, the coefficient of explanatory variables, the individual effect, the time effect and the error, respectively.
The panel data model generally includes the mixed regression model, the fixed-effect model, and the random-effect model [47] . The F test can help us make a choice between the mixed regression model and the fixed-effect model. Then, the Hausman test can be used to decide whether the individual effects are random or fixed [48] . What's more, since we use macro-level data, it is necessary to consider the endogenous problem that may be caused by omitted variable bias or reverse causality. Serious endogenous problems may lead to least squares (LS) bias and non-consistency [49] . To avoid estimation bias, we adopt the two-stage least squares method (TSLS) to re-estimate the above model with appropriate instrument variables.
We also set up the following dynamic panel data model to verify whether the relationship between LUE and the explanatory variables changes.
where Y it−m is the lag term of the dependent variable, and q is the maximum lag order. Other variables are similar to those in Equation (5) .
We adopted the system generalized method of moments (GMM) estimation method to create the dynamic panel data model. The system GMM estimator may significantly improve the estimation efficiency [50, 51] , and effectively deal with the endogeneity and heteroscedasticity that may exist in the model. The system GMM estimator includes both a differential equation and a horizontal equation. What's more, it uses the lagged levels of exogenous variables as instruments in the difference GMM estimation, and the lagged differences of exogenous variables as instruments for the regression in levels [52] . This avoids the problem of weak instrument variables.
Variables
As mentioned above, we regard the LUE, which is defined as the ratio between the non-agricultural output value and the area of cities, towns, and transportation space, as the independent variable. Based on the multi-mechanism, we select a set of explanatory variables to explore the driving forces of LUE under the framework of economic transition (Table 1) .
Globalization: As a powerful driving force, globalization plays an important role in "land grab" [53] . Foreign direct investment (FDI) reflects the openness of a region. We use the proportion of FDI in gross domestic product (GDP) to represent the economic globalization level. As for marketization, due to data limitations, we cannot calculate the level of land marketization directly. Therefore, we use economic marketization to reflect the marketization level of a city. Labor efficiency, which is defined as the ratio of urban labor productivity to the average wages of staff and workers, is used to represent an approximate level of marketization. Besides, we use fiscal expenditure decentralization to measure the degree of fiscal decentralization. Based on the empirical approach to calculating fiscal expenditure decentralization in previous studies [54] , the equation is as follows:
where FEU, FEP, and FEC refer to the per capita fiscal expenditure of prefecture-level cities, provinces, and the central government, respectively. In addition, we introduce the tax burdens of local governments, which are calculated by the ratio of fiscal revenue to GDP, to measure the macro tax-burden level in fiscal decentralization. The industrialization level, which is measured by the ratio of the added value of secondary and tertiary industries, and the demographic urbanization are adopted to characterize the urbanization level. Employment density, which is defined as the number of non-agricultural employees per unit of construction land, reflects the industrial agglomeration level of a city. Location entropy is used to calculate the agglomeration levels of talents. The equation is as follows:
where TLE it is the location entropy, and TP it and N AE it respectively refer to the number of technical employees and urban non-agricultural employees in i city. Meanwhile, TTP t and TN AE t refer to the number of technical employees and urban non-agricultural employees in the whole study area, respectively. Location: In the process of economic development, the relative location of a region is constantly changing. Since the natural location cannot reflect this dynamic, we use the economic location to represent location conditions. We use per-capita GDP to characterize the economic location of different areas. Population density is also introduced as a control variable. Figure 3 shows the kernel density estimation results of LUE in the selected years. The horizontal axis represents the level of LUE, and the vertical axis represents the kernel density. Overall, the kernel density plots show a skewed distribution of LUE in the YREZ, and the shape of distribution has Sustainability 2019, 11, 1839 9 of 20 changed dramatically over time. Compared with 2002, the average level of LUE in subsequent years has been rising. Also, the degree of multi-polarization was alleviated, while the regional gap among different cities has been widening gradually. Specifically, the kernel density curve shows double peaks in 2002, and the density of the main peak is much higher than that of the second peak, indicating that the LUE has a significant multipolar differentiation. In subsequent years, the center of the kernel density curve continues to move to the right, and the kernel density of the main peaks decreases significantly, suggesting that the overall level of LUE increases and the degree of polarization weakens gradually. In addition, the kernel density curve is smoother in 2015 and characterized by a "long tail", indicating a weaker polarization, but a greater regional disparity.
Results
Distributional Dynamics of Land-Use Efficiency
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Results
Distributional Dynamics of Land-Use Efficiency
Macro forces, globalization, marketization, decentralization, and urbanization will in essence influence economic development and land use. To quantify the coupling relationship between economic growth and land development in the transitional era, we introduced the concept of resilience, which is defined as the ratio between the construction land expansion rate and the economic growth rate. In the meantime, we divide the study area into three major regions for comparison, i.e., the Yangtze River Delta (YRD), the Triangle of Central China (TCC), and the upper reaches of the Yangtze River (UYR), respectively. Figure 5 shows the trends of construction land expansion, economic growth, and resilience in different regions. During the period of 2002-2008, the YRD witnessed a relatively faster expansion of construction land, but the economic growth rate was slightly lower than that of other areas. As a result, the YRD has a higher coefficient of resilience, showing that economic growth in the YRD had a greater dependence on construction land expansion in the early stage, and its LUE has greater potential for improvement. Partly due to the financial crisis in 2008, the economic growth rate of the whole region between 2009-2015 slowed down. The rate of construction land expansion in the YRD decreased during this period, while the rate in the other two regions appeared to increase. In terms of resilience, the level of an intensive use of land in the YRD has been improved. However, the TCC and the UYR need to further control the scale of construction land. Macro forces, globalization, marketization, decentralization, and urbanization will in essence influence economic development and land use. To quantify the coupling relationship between economic growth and land development in the transitional era, we introduced the concept of resilience, which is defined as the ratio between the construction land expansion rate and the economic growth rate. In the meantime, we divide the study area into three major regions for comparison, i.e., the Yangtze River Delta (YRD), the Triangle of Central China (TCC), and the upper reaches of the Yangtze River (UYR), respectively. Figure 5 shows the trends of construction land expansion, economic growth, and resilience in different regions. During the period of 2002-2008, the YRD witnessed a relatively faster expansion of construction land, but the economic growth rate was slightly lower than that of other areas. As a result, the YRD has a higher coefficient of resilience, showing that economic growth in the YRD had a greater dependence on construction land expansion in the early stage, and its LUE has greater potential for improvement. Partly due to the financial crisis in 2008, the economic growth rate of the whole region between 2009-2015 slowed down. The rate of construction land expansion in the YRD decreased during this period, while the rate in the other two regions appeared to increase. In terms of resilience, the level of an intensive use of land in the YRD has been improved. However, the TCC and the UYR need to further control the scale of construction land. In order to further capture the influence of key factors of economic transition on the LUE, Figure 6 shows a detailed relationship between LUE and some key factors in 2015. It is clear that tax burdens and the proportion of FDI to GDP are negatively correlated with LUE on the whole. In the meantime, labor efficiency, urbanization, and the agglomeration of industry and talents exert positive effects on the improvement of LUE during economic transition. In essence, the relationship between these key variables and LUE reveals the mechanism of the spatial-temporal differentiation of LUE. In comparison with other areas, eastern cities have superior location conditions. They are often the forerunners of policy and economic development. Pilot-oriented policies such as coastal open cities are also taking the lead from the eastern cities. What's more, the Yangtze River Delta urban agglomerations in the east provide an important platform for China to participate in international competition. According to the "Yangtze River Delta Urban Agglomerations Development Plan" approved by the State Council, the Yangtze River Delta Urban Agglomerations should be built into a world-class urban agglomeration that gears to the world and leads the whole country. In addition, frequent trades and technical exchanges provide them with more important In order to further capture the influence of key factors of economic transition on the LUE, Figure 6 shows a detailed relationship between LUE and some key factors in 2015. It is clear that tax burdens and the proportion of FDI to GDP are negatively correlated with LUE on the whole. In the meantime, labor efficiency, urbanization, and the agglomeration of industry and talents exert positive effects on the improvement of LUE during economic transition. In essence, the relationship between these key variables and LUE reveals the mechanism of the spatial-temporal differentiation of LUE. In comparison with other areas, eastern cities have superior location conditions. They are often the forerunners of policy and economic development. Pilot-oriented policies such as coastal open cities are also taking the lead from the eastern cities. What's more, the Yangtze River Delta urban agglomerations in the east provide an important platform for China to participate in international competition. According to the "Yangtze River Delta Urban Agglomerations Development Plan" approved by the State Council, the Yangtze River Delta Urban Agglomerations should be built into a world-class urban agglomeration that gears to the world and leads the whole country. In addition, frequent trades and technical exchanges provide them with more important positions in the international development framework. Coupled with a higher level of marketization, stronger capacity of agglomeration, and faster urbanization, these areas have greater economic development potential and land-use efficiency. They have abilities as well as incentives to promote an intensive use of land. However, there is no doubt that the influx of FDI and the increasing tax burdens due to rapid infrastructure construction further raise the possibility of land expansion and the risk of LUE reduction. 
Spatial Heterogeneity of Land-Use Efficiency
According to equations (1) and (2), we compute the global Moran's I in ArcGIS 10.2 to explore the overall tendency of geographical concentration of LUE. 
According to Equations (1) and (2), we compute the global Moran's I in ArcGIS 10.2 to explore the overall tendency of geographical concentration of LUE. From the perspective of urban agglomeration, the global Moran's I statistics of the three major urban agglomerations are lower than that of the whole region. This result denotes that the spatial agglomeration effect of LUE at urban agglomerations is relatively poor. The evolving statistical values of LUE in the YRD are similar to that of the YREZ, presenting a downward trend. Conversely, the overall statistics of the TCC and the UYR keep rising. In comparison with the UYR, the spatial agglomeration characteristics of the YRD and the TCC are more significant before 2008, and the agglomeration effect of the YRD is the most significant. However, this pattern was changed after 2008. Especially after 2011, the agglomeration characteristic of the UYR was significantly enhanced.
To further capture the spatial distribution characteristics of high-value clusters and low-value clusters of LUE, we compute the Getis-Ord Gi * index in ArcGIS 10.2. Based on the Natural Breaks (Jenks), we divide the * into four categories, i.e., hot spots, sub-hot spots, cold spots, and sub-cold spots (Figure 8) . Overall, the spatial pattern of hot spots and cold spots remains stable. Hot spots and cold spots present point-axis interlaced distribution, and the regional disparity is significant. The number of cities in sub-cold spots decreased from 55 in 2002 to 42 in 2015, while the number of cities in sub-hot spots increased from 18 in 2002 to 32 in 2015, indicating a rise of 77.8%. Although there are some changes in the spatial pattern of hot spots and cold spots, the number of corresponding cities has little change. The local spatial distribution characteristics of LUE are mainly reflected in two aspects. First, LUE in coastal cities or cities along the river is higher than that of inland areas. Second, the average level in the east is higher than that in the west. In the process of economic reform and transition, coastal cities or cities along the river can better exert their comparative advantages in location and transportation, and attract external investment. Therefore, these regions have greater potential to become hot spots for LUE changes. From the perspective of urban agglomeration, the global Moran's I statistics of the three major urban agglomerations are lower than that of the whole region. This result denotes that the spatial agglomeration effect of LUE at urban agglomerations is relatively poor. The evolving statistical values of LUE in the YRD are similar to that of the YREZ, presenting a downward trend. Conversely, the overall statistics of the TCC and the UYR keep rising. In comparison with the UYR, the spatial agglomeration characteristics of the YRD and the TCC are more significant before 2008, and the agglomeration effect of the YRD is the most significant. However, this pattern was changed after 2008. Especially after 2011, the agglomeration characteristic of the UYR was significantly enhanced.
To further capture the spatial distribution characteristics of high-value clusters and low-value clusters of LUE, we compute the Getis-Ord G i * index in ArcGIS 10.2. Based on the Natural Breaks (Jenks), we divide the Z G * i into four categories, i.e., hot spots, sub-hot spots, cold spots, and sub-cold spots (Figure 8) . Overall, the spatial pattern of hot spots and cold spots remains stable. Hot spots and cold spots present point-axis interlaced distribution, and the regional disparity is significant. The number of cities in sub-cold spots decreased from 55 in 2002 to 42 in 2015, while the number of cities in sub-hot spots increased from 18 in 2002 to 32 in 2015, indicating a rise of 77.8%. Although there are some changes in the spatial pattern of hot spots and cold spots, the number of corresponding cities has little change. The local spatial distribution characteristics of LUE are mainly reflected in two aspects. First, LUE in coastal cities or cities along the river is higher than that of inland areas. Second, the average level in the east is higher than that in the west. In the process of economic reform and transition, coastal cities or cities along the river can better exert their comparative advantages in location and transportation, and attract external investment. Therefore, these regions have greater potential to become hot spots for LUE changes. The agglomeration effect of LUE reflects the convergence or divergence in the relationship between construction land expansion and economic growth within urban agglomerations. Due to a higher level of marketization and urbanization, cities in the YRD have greater abilities to realize a higher efficiency and more land-use benefits. Correspondingly, LUE has a significant agglomeration effect. Besides, driven by the pilot reform of "resource-saving and environment-friendly society", and coupled with the linkage advantage of the Poyang Lake City Group, the TCC has achieved rapid development [55] . As a result, the quality of economic advance as well as the efficiency and benefits of land use have been improved. However, cities in the UYR developed slowly in the early stage, and the economic and industrial advancement has not produced agglomeration effects. The transformation of the agglomeration effect in the UYR reflects that the decoupling relationship between economic growth and land expansion improved gradually in subsequent years, while the YRD needs to further facilitate industrial transformation to improve the regional agglomeration effects.
Economic Transition and Land-Use Efficiency: Evidence from Panel Data Analysis
To process the panel data, several key results need to be reported. First, to avoid pseudo-regression in subsequent regression analysis, we performed a panel unit root test to check the stability of data ( Table 2 ). The results indicate that the stability of all the variables has passed the test at least on the 90% confidence level; that is, they are all I(0) processes without unit roots. Second, the result of the F test (Prob > F = 0.000) suggests significant fixed effects in the model. The Hausman test also indicates that the fixed-effect model is appropriate. The agglomeration effect of LUE reflects the convergence or divergence in the relationship between construction land expansion and economic growth within urban agglomerations. Due to a higher level of marketization and urbanization, cities in the YRD have greater abilities to realize a higher efficiency and more land-use benefits. Correspondingly, LUE has a significant agglomeration effect. Besides, driven by the pilot reform of "resource-saving and environment-friendly society", and coupled with the linkage advantage of the Poyang Lake City Group, the TCC has achieved rapid development [55] . As a result, the quality of economic advance as well as the efficiency and benefits of land use have been improved. However, cities in the UYR developed slowly in the early stage, and the economic and industrial advancement has not produced agglomeration effects. The transformation of the agglomeration effect in the UYR reflects that the decoupling relationship between economic growth and land expansion improved gradually in subsequent years, while the YRD needs to further facilitate industrial transformation to improve the regional agglomeration effects.
To process the panel data, several key results need to be reported. First, to avoid pseudo-regression in subsequent regression analysis, we performed a panel unit root test to check the stability of data ( Table 2 ). The results indicate that the stability of all the variables has passed the test at least on the 90% confidence level; that is, they are all I(0) processes without unit roots. Second, the result of the F test (Prob > F = 0.000) suggests significant fixed effects in the model. The Hausman test also indicates that the fixed-effect model is appropriate. Table 3 shows the results of ordinary least squares (OLS), the fixed-effect model, and the two-stage least squares estimation. The results of OLS show that the influencing direction of explanatory variables to the dependent variable is basically consistent with our theoretical assumption. When we control the individual effects in the model, the estimation results present significant changes. Next, we will report the results of the fixed-effect model in detail. The coefficient of RFDI is significantly negative, indicating that the increase in FDI may cause a decline in LUE in the context of globalization. This result does not seem to be in line with common sense. However, related research indicates that the large inflow of FDI did cause land expansion [56] . Based on our study area, we also found that FDI further aggravated the expansion of construction land. Although FDI may contribute to economic growth to some extent, it fails to bring optimal economic benefits regarding units of construction land. This causes a negative relationship between regional foreign direct investment (RFDI) and LUE.
In addition, labor efficiency produced a positive effect on LUE at a 99% confidence level, which confirms that the marketization process has promoted the LUE through technical advancement, labor productivity improvement, etc. As for decentralization, the fiscal expenditure decentralization positively influences the LUE at a 99% confidence level, while tax burden exerts a significant negative effect. Specifically, fiscal expenditure decentralization has released more incentives and autonomies to local governments, which further contributes to an improvement in the resource allocation efficiency. However, the macro tax burdens of local governments may in turn cause a greater input of construction land for economic growth. Thus, the LUE may decrease. Furthermore, there is a positive relationship between urbanization and LUE. To be specific, the industrialization, which is also known as peri-urbanization, plays a significant role in promoting LUE, while demographic urbanization only has a small positive impact. Additionally, the agglomeration of talents and industries has also imposed a positive impact on the LUE at different confidence levels. The coefficient of the logarithm of per-capita GDP is significantly positive, and the coefficient of population density is positive, but not significant.
However, the introduction of individual effects and time-fixed effects may not effectively solve endogenous problems. To avoid estimation bias, we adopt the two-stage least squares method (TSLS) to re-estimate our static panel data model. Based on the foregoing theoretical analysis, we deem that the indicators that are used to characterize economic transition are likely to be endogenous. To resolve this, we use the first and the second lags of endogenous variables as instruments to re-evaluate the relationship between explanatory variables and the LUE. Column 4 of Table 3 presents the results of TSLS estimation. The Kleibergen-Paap Lagrange multiplier (Kleibergen-Paap LM) and Hansen test indicate that there is no underidentification or overidentification problem in the TSLS estimation, suggesting that these instrumental variables are valid. Overall, the results of the TSLS estimation are basically consistent with the fixed-effects model. In detail, the influencing degree of FDI and labor productivity on land economic density has increased (indicated by an increase in the regression coefficients), while the coefficient of tax burdens suffers a decline. With the weakening of endogeneity, the model regresses better, and the regression coefficients of the variables are more reasonable. Note: *, **, and *** indicate that the coefficients of variables are significant at 90%, 95%, and 99% confidence levels, respectively. The t-statistics are in parentheses. The Kleibergen-Paap Lagrange multiplier (Kleibergen-Paap LM) and Hansen J-statistics are used to check whether there are underidentification and overidentification in the TSLS estimation. Multiply the coefficients of POPD by 100.
Robustness Test
To further test the reliability of the above findings, we adjust the basic estimation model and introduce suitable lags of the dependent variable for estimation. The dynamic panel data model includes the first and the second lags of the dependent variable, all of the explanatory variables, and the time effects. To deal with the endogeneity of explanatory variables in the dynamic model, we adopt the two-step system GMM to estimate the relationship between LUE and explanatory variables. The dynamic panel data model is set as follows.
Here, lnLUE it−1 , lnLUE it−2 , and X it represent the first and the second lags of the dependent variable, and a set of explanatory variables, respectively. θ t represents the time effects, and ε it is the error.
As for instrumental variables, we use the suitably lagged values of variables as instruments to estimate the differential and horizontal equation of the system GMM estimator (all of the explanatory variables are treated as endogenous). The results of the system GMM are shown in Table 4 . As a comparison and test, we also use OLS and the fixed-effect model to estimate the new model. Before reporting the regression results, it is necessary to analyze several test results in the system GMM estimator. The Arellano-Bond test for AR(1) and AR (2) suggests that the residual term in the model has significant first-order autocorrelation and non-significant second-order autocorrelation. The Hansen overidentification test shows that the instrumental variables are valid in the estimation. Overall, the results denote that the dynamic panel data model is set reasonably, and the system GMM estimator may be appropriate.
Columns 2-4 show the regression results of the OLS, fixed-effects, and system GMM models, respectively. Previous studies have shown that due to the existence of endogeneity, the regression coefficient of the first lag of the dependent variable should be between the OLS and the fixed-effect model [57] . As shown in Table 4 , the coefficient of the first lag of the dependent variable is significantly positive, and between the results of the OLS and fixed-effect models. The coefficient of the second lag of the dependent variable is negative, but not significant. This result shows that the current LUE may be largely affected by the previous LUE, showing the existence of cumulative effects of LUE. Note: *, **, and *** indicate that the coefficients of variables are significant at 90%, 95%, and 99% confidence levels, respectively. The t-statistics are in parentheses. Multiply the coefficients of POPD by 100.
In detail, except for the demographic urbanization and talents agglomeration, the influencing direction of other variables is consistent with previous findings. The FDI and tax burden still have a significant negative impact on LUE, while the labor efficiency, agglomeration effect, and location conditions exert a significant positive impact. Although the regression coefficient of fiscal expenditure decentralization is still positive, it is not statistically significant.
Conclusions and Implications
Economic transition has influenced the LUE significantly. The process of economic transition can be conceptualized as a quadruple process of globalization, marketization, decentralization, and urbanization. Globalization promotes the openness and trade liberalization. The growth of FDI facilitates industrial agglomeration, and also accelerates land-use changes. A typical example is the construction of a development zone and industrial parks. The proportion of FDI to GDP does not play a positive role. Instead, it shows a restraining effect. A large inflow of FDI did not effectively improve the LUE, but might result in rapid land expansion in the globalization process. The development zone fever is a case in point.
Marketization helps improve LUE through increasing labor productivity and forming market competition. Given the land costs, land users tend to focus more on land-use benefits. Urbanization and fiscal expenditure decentralization exerted positive effects on the LUE. It should be noted that decentralization is a double-edged sword. The imbalance between revenue assignment and expenditure responsibility may also lead local governments to increase land investment to accumulate wealth, which is not conducive to the improvement in LUE. In addition, the agglomeration effects and location advantages play a positive role in improving LUE, although they also cause the spatial inequality of LUE.
Combined with economic transition and spatiality, we build an analytical framework for analyzing the LUE. The panel data of 108 prefecture-level cities in the YREZ quantitatively demonstrated that our analytical framework can better explain the evolution and spatial difference of the LUE. Under the background of rapid urbanization and economic growth, questions about how urban development and land use can be effectively transformed to promote a healthy land-use model-which is featured as structure optimization, quantity saving and land-use efficiency improvement-are becoming key issues for urban managers and land users. Especially in the context of economic transition, we need to consider the impact of marketization and decentralization on the LUE, when seeking guidance for an intensive use of land at the macro level.
Based on the analysis above, the following suggestions are made:
1.
A rational use of foreign capital and strengthening of technological innovation. Capital flows from outside the country impose significant impacts on urban land expansion and land-use efficiency. Local governments should introduce FDI reasonably, and guide industrial agglomeration properly. The construction of industrial districts and development zones should avoid blind expansion, and satisfy the requirements of regional market development. Besides, strengthening technological innovation is important in the process of globalization. As urban managers, local officials need to seek innovative ways to stimulate economic growth, and improve LUE through the upgrading of technics, cultivation of talents, improvement in labor productivity promotion, and so on.
2.
Further improvements to the land market mechanism and financial management mechanism. The paid use of land and free pricing under the market mechanism help improve LUE. For the future development of the land market, the land pricing mechanism needs to be gradually improved. The role of market regulation and price constraints should be fully utilized to explore the competitive land prices, especially the price of industrial land. In addition, a balance of the fiscal revenue power and expenditure responsibility between central and local governments needs to be realized through tax reforms. Meanwhile, the central government should increase fiscal transfer payments to poor regions, so as to alleviate their tax burdens in urban development.
3.
Transformation of the developing concept of urbanization and the development of differentiated land-use policies. With the contradiction between more populations and less land, urban development should pursue smart growth. The process of urbanization should be built on a coordinated relationship between population and land. At the same time, the governments should focus on cultivating urban agglomerations and industrial belts, and gradually strengthen the spatial spillover effects of core cities. For developed cities, the land-use efficiency should be further improved through the transformation and upgrading of industries. For underdeveloped areas, it is necessary to cultivate bigger cities gradually to realize a spatial spillover effect. In addition, the government ought to further strengthen land reclamation, and continuously improve the utilization efficiency of urban land.
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